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INTRODUCTION 
The City of Tucson and the adjacent urban, industrial, and farming 
areas are completely dependent for their water supply on a groundwater 
reservoir. With continued growth in population and consequent increased 
pumping of water causing rapid decreases in water levels, an intensive study 
of the groundwater system is imperative, A groundwater investigation of 
* this area was initiated in 1905 (1) and has been continuous since that 
time, The scope of the project was expanded and intensified in 1946 through 
a cooperative agreement for financing with Pima County and the City of 
Tucson and further expanded in 1961 to include a program of special tests 
and measurements for determination of the hydraulic characteristics of the 
groundwater aquifer. The Key Map, frontispiece, shows the drainage area 
and location of the Santa Cruz River Basin, 
The results of groundwater studies up to the Spring of 1961 have 
been previously published in Agricultural Experiment Station Bulletin 288, 
Water in the Santa Cruz Valley, (2) and Report 205, (3) a progress report 
supplementing Bulletin 288. In those publications results of studies cover-
ing the period of the previous 55 years were given. 
The purpose of this report is to summarize the results of studies 
which have been conducted since the publication in 1961 of Report 205. As 
a further supplement to Bulletin 288, no attempt is made to report or 
enlarge on those sections dealing with the physiography and general hydrol-
ogy of the groundwater basin. 
* Numbers in parenthesis refer to REFERENCES. 
Because it is impractical to publish annually the results of the 
investigations, they are presented in this report in the form of a 4-year 
summary with water level records, groundwater contour maps and water level 
change maps. 
All well and water level information is on open file and available 
for reference by the public. Logs of several thousand wells are included in 
the Department files. 
WATER LEVEL .MEASUREMENTS 
Depths to water are measured annually in over 1,500 wells in the 
Santa Cruz Valley to determine the changes in water level which have taken 
place during the previous year. To be consistent from year to year the 
individual well measurements are made on approximately the same date each 
year. Winter or spring measurements are considered most suitable since they 
show the position of the water table after a period of reducing pumping draft 
when area-wide drawdown as a result of pumping is at a minimum. 
The water level measurements for a large number of wells in the Santa 
Cruz Valley are listed in tables in Bulletin 288 and Report 205. From the 
total number of wells, about 500 wells which are considered typical and 
representative of the areas in which they are located have been selected 
for inclusion in Table III, Appendix A. Where many water level records are 
available, wells were selected on the basis of about one well per square 
mile. Where possible the following information relative to each well has 
-2-
been included in the table: (1) location of well by section, township and 
range; (2) depth of well in feet; (3) elevation above sea level of measur-
ing point--usually at approximate ground surface; (4) depth to water and 
first year water level measurement was made; (5) depths to water in 1940, 
1950, 1956, 1961, and 1965. 
WELL NUMBERING SYSTEM 
The wells are listed under their respective townships and ranges in 
the numerical order of the section in which they are located. The location 
of wells within the sections is indicated by letter and number to the nearest 
10-acre subdivision as shown in Figure 1 according to the system used by the 
Arizona State Land Department and the U.S. Geological Survey. 
The land survey in Arizona is based on the Gila and Salt River 
Meridian and Base line, which divide the state into four quadrants desig-
nated counterclockwise by capital letters A, B, C, D (Figure 1). The 
first number of a well indicates the township, the second the range, and 
the third the section in which the well is located. The lower case letters 
a, b, c, d, assigned in a counterclockwise direction indicate the location 
within the section. The first letter indicates a particular 160-acre tract, 
the second the 40-acre tract, and the third the 10-acre tract. In the 
example shown well no. (D-3-5) 17 dda places the well in the NE 1/4 SE 1/4 
SE 1/4 of section 17, Township 3 South, Range 5 East. Where more than one 
well is located within a 10-acre tract consecutive numbers beginning with 1 
are added as suffixes. 
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GROUNDWATER CONTOURS AND WATER LEVEL CHANGES 
Groundwater contour maps have been drawn from the information obtained 
by water level measurements made in the Spring of 1965. The map shown in 
Plate I, Appendix B, covers that portion of the Santa Cruz Basin for which 
information is available between Rillito Station and the Pima--Santa Cruz 
County line. The map for the Santa Cruz County portion of the basin is given 
in Plate IV, Appendix B. 
The groundwater contours define the surface of the water table, and 
movement of water is presumed to be in the direction of the steepest slope, 
at right angles to the contours. The sources of the groundwater and the 
general direction of water movement through the basin are thus indicated by 
the contours. 
The general character of the groundwater contour maps has changed 
very little since the first maps were prepared in 1947. However, changing 
water levels cause a shift in the location of contours. In areas of marked 
lowering the slope or gradient of the water table has increased, and changes 
in the contours show increased flow into these areas. 
Estimates of depths to water may be made by subtracting the elevation 
of the water table at any point from the ground surface elevation at that 
point. Elevations between contours must be obtained by interpolation. 
Surface contours as shown have been traced from U.S. Geological Survey 
topographic maps. 
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The changes in groundwater levels for the periods 1961-1965 and 1947-
1965 are shown by lines of equal lowering on the water level change maps in 
Appendix B. The maps for the part of the basin in Pima County are on Plates 
II and III, and those for Santa Cruz County on Plates V and VI. 
The groundwater basin has been somewhat arbitrarily divided into 
districts and sub-areas on the basis of aquifer characteristics and patterns 
of water use for the purpose of describing conditions in individual areas 
within the basin. For assistance to the reader in studying the discussion 
which follows, reference should be made to the Key Map, frontispiece, which 
shows the districts and sub-areas, and Plates I-III, Appendix B, for areas in 
Pima County, and to the Key Map and Plates IV-VI, Appendix B, for those in 
Santa Cruz County. 
CORTARO - CANADA DEL ORO DISTRICT 
This district consists of that part of the groundwater basin lying 
north of Rillito Creek between the Santa Catalina Mountains on the east and 
the Tucson Mountains on the west, and south and east of the Tortolita 
Mountains. Hydrographs of wells representative of this district are shown 
in Figure 2. 
Cortaro Bottomland Area 
This area occupies the bottomland along the Santa Cruz River from 
the junction of Rillito Creek to the north end of the Tucson Mountains at 
Rillito Station. Since 1921 about 21,000 acre-feet have been pumped annually 
-6-
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1965 
with most of the water conveyed by canal to the Marana area for irrigation. 
Since 1955 lands within the area have been irrigated in part with treated 
effluent from the City of Tucson sewage disposal plant. Sewage effluent has 
increased from about 17,000 AF in 1961 to over 20,000 AF in 1964 (4). The 
average for the 4-year period has been 18,700 AF per year of which about 
2600 acre-feet has been used for irrigation on the City Farm and a small 
amount at the plant site. The remaining 16,100 acre-feet per year has been 
available for irrigation in the Cortaro area, although part of it has been 
discharged into the Santa Cruz River channel when it could not be fused for 
irrigation. 
Groundwater recharge in this area is from infiltration of flood flows 
in the Santa Cruz River and the deep percolation losses from sewage effluent 
used for irrigation or diverted into the river channel. Continuous under-
drainage from the valley slopes also provides some recharge to the trough of 
the valley. 
In the 4-year period 1961-1965 a rise in the water table has occurred 
in most of this area resulting from slightly decreased pumping and higher 
than average flood and sewage flows. Lowering of from 10 to 15 feet has 
occurred in the 18-year period 1947-1965. 
Canada del Oro Area 
This area occupies the valley slopes between the Cortaro bottomland 
and the Tortolita Mountains on the north and the Santa Catalina Mountains on 
-8-
the east. The principal source of recharge in the area is infiltration from 
flood flow in the Canada del Oro channel. 
Water level records are available for the past 26 years during which 
depths to water have shown a consistent and continuous downward trend. The 
lowering in the past four years has been at the rate of about 2 feet per year 
in the eastern portion of the area. The lowering has been from 1 to 2 feet 
per year in the Canada del Oro drainage below the Oracle Road crossing. 
In the 18-year period, 1947-1965, water levels have fallen as much as 
35 feet with an average of from 1 to 2 feet annually. 
Water pumped in this area is mainly for irrigation and recreation (2 
golf courses and a man-made lake), but domestic use is increasing rapidly 
with the population. A dam which has been built on the Canada del Oro 
channel will have some effect on water levels by removing part of the 
natural recharge. 
TUCSON DISTRICT 
The broad central part of the Santa Cruz Valley in the center of 
which Tucson is located has been designated as the Tucson District. It 
extends from the Tucson Mountains on the west to the Rincon Mountains on the 
east and from the Santa Catalina Mountains on the north as far south as 
Sahuarita Butte. It also includes a portion of the valley slopes southeast 
of the city. Within this district population growth has been most rapid 
with a corresponding increase in pumping draft for domestic water supplies 
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taking place, Hydrographs of representative wells in this district are given 
in Figure 3. 
Tucson Mountains Foothills Area 
This is the area north of "A" Mountain between Silverbell Road and the 
east slopes of the Tucson Mountains. Water supplies for suburban development 
are principally from individually owned small domestic water company or City 
of Tucson wells of limited capacity. Additional water is supplied to the 
area from the municipal system. Some problems have arisen where water levels 
have dropped below the top of the relatively impervious buried pediment or 
older formations. 
Water levels in most of this area show little change in the 4-year 
period, 1961-1965, but losses of up to 5 feet have occurred at the south end. 
In the 18-year period, 1947-1965, losses range from about 10 feet at the north 
end to over 50 feet at the south end of the area. These losses are not 
caused so much by increased water use in the area but, rather, by increased 
underflow into the adjacent lower areas. 
Jaynes - Flowing Wells Area 
This area lies northwest of the City of Tucson between the Santa Cruz 
River and Rillito Creek in a section where most pumping was originally for 
irrigation use. Pumping for irrigation has become negligible, and with 
urban development of the area the pumping of groundwater has been reduced. 
Lowering of up to 10 feet has taken place in the 4-year period, 1961-1965, 
-10-
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with the least lowering at the northeast corner and the greater lowering in 
the southeast portion of the area. In the period from 1947-1965 lowering was 
from 25 to 50 feet, similarly distributed. 
Catalina Foothills and Tangue Verde Area 
This area includes most of the Catalina Foothills north of Rillito 
Creek and the lands along Tanque Verde Wash in Range 16 East. Wells of 
limited capacity or dry holes may be expected in the Catalina Foothills area 
which is almost entirely underlain by the comparatively impervious Pantano 
formation. (2) Water levels in wells in the Tanque Verde part of the area 
tend to fluctuate with the demand and recharge from stream flow, some 
responding much more rapidly than others to the changes, 
In the 4-year period, 1961-1965, portions along Tanque Verde and 
Agua Caliente Washes showed a rise in water level as did the section near 
the rise in the Rillito Creek Area. Other wells showed losses of up to 45 
feet, A large part of the area shows no change in water level for the 18-year 
period, 1947-1965, Underdrainage to adjacent areas has caused lowering of 
about 10 feet in some portions of this area. 
Rincon Foothills and Rincon Creek Area 
This area includes Rincon Creek and the foothill slopes extending 
westward from Tanque Verde Ridge to the boundary of the Inner Basin Area. 
In the foothill portion of the area pumping has been limited and lowering 
has been caused principally by underdrainage. 
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In the 4-year period, 1961-1965, there has been little change near the 
mountains but farther out in the valley losses up to 10 feet have occurred. 
During the period from 1947-1965 lowering of up to 30 feet has taken place. 
The water levels in Rincon Creek valley tend to fluctuate with flow 
in the creek channel. No net change occurred in this valley during the period, 
1961-1965, and a net gain is shown for the 18-year period, 1947 to 1965. 
Rillito Creek Area 
This area consists of the bottomlands of Rillito Creek east of First 
Avenue and the lower reaches of Sabino Canyon and Tanque Verde Wash together 
with adjacent lands to the south. In this area the stream channels of 
Rillito Creek and its tributaries constitute the most effective natural 
recharge area in the entire Tucson District. Wide fluctuations in water 
levels occur, with lowering during dry periods and rapid recovery during 
periods with flow in the channels. Losses of 5 to 10 feet were common in the 
western portion of the area during the 4-year period, 1961-1965, but in the 
vicinity of Swan Road a rise of 25 feet was noted. The eastern portion also 
showed a rise of up to 5 feet during this period. 
For the 18-year period, 1947-1965, a rise of 10 feet is evident for 
the section near Swan Road, but lowering of up to 40 feet occurred in the 
western portion and in the adjacent lands to the south of the river channel. 
Part of these losses are caused by increased pumpage in the area and part by 
increased underflow to the Inner Basin Area. 
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Inner Basin Area 
The City of Tucson and some of the adjacent metropolitan area overlie 
an inner groundwater basin within the larger Santa Cruz Valley basin. The 
eastern and southern boundaries of the inner basin are marked by a region of 
more closely spaced groundwater level contours (See Plate I). The northern 
and western boundaries are formed by the Santa Cruz River and Rillito Creek 
bottomlands. Pumping within this area is mainly for municipal and industrial 
use with the major part of the pumping for the City of Tucson coming from this 
area. 
Water table lowering of from 10 to 25 feet has occurred in the period, 
1961-1965, with the maximum lowering in the vicinity of 22nd street and 
Wilmot Road. Lowering of 40 to 70 feet has taken place during the 18-year 
period, 1947-1965, at an average rate of 2 to 4 feet per year. 
, Santa Cruz Bottomland Area 
This area occupies the bottomland of the Santa Cruz River and immedi-
ately adjacent lands between'½'' Mountain and Sahuarita Butte. Water in 
this area is used for irrigation, and, in addition, the City of Tucson 
Southside Well Farm is located in the center of the area, just east of the 
river. 
During the 4-year period, 1961-1965, water levels dropped from 5 to 
10 feet with maximum lowering at the south end of the area. Lowering of 
from 20 to 40 feet has taken place in the 18-year period, 1947-1965. 
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Vail Area 
This is the area south and east of the Inner Basin Area and includes 
the wide valley slopes southeast of Tucson. Development of this area has 
been limited with consequently small water demand. Industrial wells along 
the Tucson-Benson Highway and a subdivision and golf course southwest of 
Vail are the principal water users. 
Most of the area shows little change in groundwater levels for the 
period, 1961-1965, but losses of up to 5 feet have occurred along the northern 
and western boundaries. Lowering of 5 to 10 feet has occurred in the period 
from 1947 to 1965. 
SAHUARITA DISTRICT 
The district includes the farming lands on the Santa Cruz River bottom-
lands and the adjacent valley slopes between Sahuarita Butte and the Pima-
Santa Cruz County line. Hydrographs of wells representative of this district 
are shown in Figure 4. 
Sahuarita Area 
This area is comprised of the farming lands along the Santa Cruz 
River between Sahuarita Butte and the north end of the Canoa Land Grant. 
The pumping draft is principally for agricultural use with an irrigated 
acreage of about 7000 acres in 1964. Pumping in this area by the City of 
Tucson and for milling low grade copper ore can be expected to increase in 
the years ahead. Groundwater levels have fallen more than 10 feet over 
-15-
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the entire area during the 1961-1965 period. Locally losses of up to 30 or 35 
feet have occurred. During the 18-year period, 1947-1965, losses of over 30 
feet in groundwater levels were general in the area with local losses up to 
70 feet. 
Subsidence or sinking of the surface of the ground has been noted 
around several wells in the Sahuarita Area (See Figure 5). The protrusion 
of well casings above the level at which they were originally set suggests 
that the compaction causing subsidence is distributed throughout the zone 
penetrated by the well. 
The causes of subsidence are not completely known, but in an area of 
interfingering sand or gravel aquifers and clay aquicludes,"such as exist in 
the Santa Cruz Valley, compaction of the clay material following water with-
drawal is a probable cause. 
Sierrita Foothill Area 
This area is located on the alluvial valley slopes between the Santa 
Cruz bottomland and the east side of the Sierrita Mountains. Much of the 
upper part of the area is underlain by the buried rock pediment extending out 
from the base of the mountains. Water levels in this upper part of the area 
are either controlled by the depth to the pediment or by the character of 
the rock formations and have not been affected by pumping in the valley. The 
remainder of the area with a width of about 3 miles along the bottomland on 
the west side overlies the deep alluvial filled portion of the valley. The 
-17-
Figure 5. Protrusion of well casing in Sahuarita 
Area shows subsidence of 6 inches. 
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water table here responds to the changes in pumping draft and recharge from 
the Santa Cruz River the same as in the Sahuarita Area, but to a more limited 
extent. 
In the 4-year period, 1961-1965, minor losses have occurred over the 
entire area with maximums of about 10 feet along the east side. This loss 
is caused principally by underdrainage into the Sahuarita area. Heavy pump-
ing along Pima Mine Road has resulted in lowering of 35 feet. During the 
period from 1947-1965 losses of 15 to 60 feet have taken place, again with 
the greater loss along the east side adjoining the Sahuarita Area. 
Bombing Range Area 
This area lies east of the Sahuarita Area on the valley slopes extend-
ing out from the Santa Rita Mountains. Few wells are located in this area, 
and pumping demand is limited. Losses in water level in this area are 
caused principally by underflow to the north and to the adjacent Sahuarita 
Area. Losses of up to 5 feet occurred in the 4-year period, 1961-1965, and 
up to 10 feet in the 18-year period, 1947-1965. The rapid lowering of water 
levels in the Sahuarita Area will continue to affect the Bombing Range Area. 
Continental - Canoa Area 
This area includes the Canoa Land Grant and the bottomlands extending 
about 1 mile south to the Pima-Santa Cruz County line. Pumping draft is 
mainly for agricultural use, and there has been no major change in the irri-
gated acreage of about 5000 acres in the past few years. Losses in the area 
-19-
during the 1961-1965 period ranged from no change at the county line to 15 
feet at the lower end near Continental. From 1947-1965 losses of 10 feet 
occurred at the upper end with losses of 70 feet at the lower end adjoining 
the Sahuarita Area. 
SANTA CRUZ COUNTY DISTRICT 
This district is comprised of the narrow bottomlands along the Santa 
Cruz River from the Pima County line to the Mexican boundary. Also included 
are similar lands on the tributaries, Nogales Wash and Sopori Creek. Hydro-
graphs of representative wells in this district are given in Figure 6. 
Amado - Tubae Area 
This area is between the Pima County line and Tumacacori Mission, with 
the lower part of the Sopori Creek bottomland also included. Little change in 
pumping draft has occurred along the Santa Cruz River during the period 1961-
1965 and most of the area showed a slight gain in water levels for this 
period with only the extreme lower end registering a loss of 5 feet. Along 
Sopori Creek losses of up to 10 feet took place in a small area while one 
mile upstream there was a gain of 10 feet in water level, The loss at the 
lower end is attributed to increased pumpage for irrigation. 
During the 18-year period, 1947-1965, losses of 5 to 10 feet occurred 
along the Santa Cruz River with losses from 10 to 25 feet in Sopori Creek. 
The losses are partly caused by the increased underdrainage downstream, but 
along Sopori Creek most of the loss resulted from increased irrigation use. 
-20-
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Tumacacori - Calabasas Area 
From Tumacacori Mission this area extends south along the Santa Cruz 
River to the mouth of Nogales Wash. The groundwater basin is shallow and of 
limited capacity, but is composed of uniform coarse materials with high 
permeability, particularly in the Calabasas area. Because of the limited 
storage capacity and rapid underdrainage downstream, wide fluctuations in the 
water levels occur in this portion of the area. The basin at Calabasas 
frequently fills to the level of the streambed following prolonged runoff in 
the channel. 
During the 4-year period, 1961-1965, water levels have shown a loss of 
5 feet in the middle of the area but a gain of 10 feet at Calabasas. From 
1947-1965 the lower end of the area shows a loss of up to 5 feet while a 30 
foot rise occurred at Calabasas. This change is attributed to the fluctuat-
ing nature of the water table and the abnormally low level of the 1947 
measurement. 
Nogales Wash - Quebabi Area 
The narrow, shallow alluvial fill along the Santa Cruz River from 
near Calabasas to the International Boundary is called the Quebabi area. 
A similar area occurs along Nogales Wash between Calabasas and the City of 
Nogales. In general, both of these areas are subject only to minor changes 
annually. An exception is the area on the Santa Cruz River near the City of 
Nogales pumping plant where fluctuations of more than 20 feet occur between 
wet and dry years. Most parts of the area had only minor changes in water 
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levels for either the 4-year or 18-year periods although a rise of 18 feet 
is shown at the City pumping plant. This apparent rise is caused by the 
exceptionally low water level in 1947 and does not represent a permanent 
change. 
GROUNDWATER USE IN TUCSON AND SAHUARITA DISTRICTS 
Water use in the Tucson and Sahuarita Districts has been classified 
under the following headings: municipal, irrigation, industrial, recreation 
(gal~ courses, etc.), and schools. The use by native vegetation or 
phreatophytes in the shallower water areas has also been included in the 
total. 
Municipal and irrigation use comprise the major part of the total 
pumping draft. Municipal use has been determined from the City of Tucson 
pumping records and estimates based on population. Irrigation consumptive 
use has been computed from a survey of irrigated crop acreage on the basis 
of the following consumptive use per acre factors: 3.5 acre-feet for cotton, 
2.5 acre-feet for grain and sorghum, 4.5 acre-feet for alfalfa, 2.5 acre-
feet for lettuce, and 3.5 acre-feet for pasture and miscellaneous use. 
Water use for other purposes has been determined from pump records and 
computed or estimated where records were not available. 
The annual pumping draft for these classifications of use and average 
annual use for the 4-year period 1961-1965 are given in Table I. Water use 
in the Tucson and Sahuarita Districts continues to increase in all classifi-
cations except irrigation and loss by phreatophytes. Municipal use decreased 
-23-
in 1964 because of much greater than average rainfall during the year particu-
larly in the normally high use season. Irrigation is decreasing as more land 
is taken out of production for urban development. In 1964 irrigation use was 
further decreased by the unusually large rainfall. The use by phreatophytes 
has decreased because the falling water table along the Santa Cruz River has 
resulted in greatly reduced phreatophytic growth. 
Table I. GROUNDWATER USE IN TUCSON AND SAHUARITA DISTRICTS 
Use 1961 1962 1963 1964 Average 
(All figures in acre-feet) 
Municipal 51,000 53,000 54,000 52,000 52,500 
Irrigation 56,000 51,000 51,000 40,000 49,500 
Industrial 13,000 16,000 17,000 17,000 15,600 
Recreation 2,500 2,800 3,400 4,000 3,200 
Schools 1,100 1,200 1,500 1,600 1,400 
Phreatophytes 3,500 3,200 2,900 2,500 3,100 
TOTAL 127,100 127,200 129,800 117,100 125,300 
Water use in the Tucson District can be expected to increase during 
the coming years as the population increases. Population increases in the 
Sahuarita District will result in decreased irrigation use, but the growing 
mining activity will probably use the water saved in converting land from 
irrigation to municipal use. 
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GROUNDWATER STORAGE LOSS AND RECHARGE IN 
TUCSON AND SAHUARITA DISTRICTS 
A study of the volume of aquifer material which is unwatered by the 
removal of water at a rate greater than the natural recharge can be used to 
determine the average recharge to the system and the average specific yield 
of the aquifer materials. Specific yield is the volume of water, expressed 
as a percent of total volume, removed when a given volume of aquifer material 
is drained. If specific yield and the boundaries of a groundwater basin are 
known, the total volume of water in storage can be computed, Average recharge 
defines the ultimate limit of water withdrawal from the basin without con-
tinual lowering of water levels. 
The hydrologic equation for a groundwater basin with subsurface inflow 
equal to subsurface outflow would be: 
Where: 
water withdrawn= recharge+ storage change 
w R + s X V 
W = average annual total of all water pumped from the basin in acre-
feet 
R = average annual recharge in acre-feet 
S = specific yield in percent 
V = volume unwatered in acre-feet 
If the underflow into the Tucson Basin at the south end of the basin 
is assumed to be equal to the underflow out at the northwest corner, this 
equation can be used, When neither recharge~or specific yield are known, 
-25-
the equation cannot be solved. However, assumptions of the value of either 
of the unknowns will produce corresponding values of the other. 
The volumetric unwatering in the Tucson and Sahuarita Districts has 
been computed from Plate II for the 4-year period, 1961-1965. This unwatering 
represents the depletion in groundwater reservoir storage resulting primarily 
from over-pumping within the basin. 
Unwatering and water use for the 1961-1965 period were: 
Average annual use 125,300 acre-feet 
Average annual unwatering 462,000 acre-feet 
The hydrologic budget equation for this period is then 
125,300 = (R) + 462,000 (S) 
f I% values of specific yield (S) are assumed, corresponding values of 
recharge (R) can be computed with the results as shown in Table II. 
Table II. RELATIONSHIP BETWEEN ASSUMED SPECIFIC YIELD AND COMPUTED RECHARGE 
FOR 1961-1965 PERIOD IN TUCSON AND SAHUARITA DISTRICTS 
Assumed Specific Yield 
(S) 
10 percent 
11 
12 
13 
14 
15 
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Computed Average Annual Recharge 
(R) 
79,000 acre-feet 
74,000 
70,000 
65,000 
60,000 
56,000 
A specific yield range of 10 to 15 percent is in agreement with other 
studies; but the average annual recharge of 56,000 to 79,000 acre-feet is 
somewhat higher than previously computed values. (3) However, runoff in 
the stream channels was higher than average for the study period, and since 
groundwater recharge occurs principally from the infiltration of flood flows 
in the stream channels, the range of recharge values seems reasonable. 
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Table III. REPRESENTATIVE WELLS WITH LOCATION, DEPTH, MEASURING POINT ELEVATION, AND INITIAL, 
1940, 1950, 1956, 1961, and 1965 WATER LEVELS 
Depth Meas. Depth to water in feet from measuring point (approx. ground surface) 
Section in Point First Record 
feet elev. Year Depth 1940 1950 1956 1961 1965 
PINAL COUNTY 
Township 8 South, Range 12 East 
7 add 180 - 1965 103. 2 - - - - 103. 2 
9 cac - - 1962 435.6 - - - - 438. 7 
20 ace 350 - 1965 (200.0) - - - - (2 00. 0) 
22 daa 630 - 1964 176.3 
25 ddc 210 - 1964 41. 7 
35 bee 31 - 1964 17. 5 
35 bee 31 - 1964 19.2 
Township 9 South, Range 13 East 
7 acd - - 1964 41. 7 
8 dbd - - 1962 34.4 - - - - 42.8 
8 dbc 249 - 1964 47.7 - - - - 42.8 
13 add - 3510 1964 332. 2 - - - - 327.2 
14 cba - - 1964 370.0 - - - - 370. 0 
Township 9 South, Range 14 East 
20 aad 
- 3560 1962 517 .6 - - - - 516.7 
Table 111.--continued 
Depth Meas. Deeth to water in feet from measuring eoint (aeerox. ground surface2 
Section in Point First Record 
feet elev. Year Depth 1940 1950 1956 1961 1965 
Township 10 South, Range 12 East 
25 bee 490 3354 1947 406 - - - - 402. 2 
Township 10 South, Range 13 East 
6 dbc - 3403 1959 431.8 - - - 431.6 431. 7 
17 abb 455 3411 1958 441.3 - - - 441.5 440.9 
18 ddc 920 3311 1962 334.9 - - - - 345.9 
19 aac - 3303 1957 333,9 - - - 335.1 (337.7) 
I 23 ace 804 3449 1963 457. 3 - - - - 456.6 
v.) 
t--' 
I 
25 cca 287 3201 1954 208. 8 
- - 2 09 .2 195.1 204. 0 
27 cbc 361 3318 1954 347.6 
- - 348.2 346.9 343.3 
29 <led 407 3273 1954 317.6 - - 315.5 315.8 316.0 
32 cca 314 3166 1965 224.0 - - - - 224.0 
PIMA COUNTY 
Township 11 South, Range 12 East 
32 dbd 382 2139 1961 193.9 - - - 193.9 2 00. 1 
34 ddc 490 2392 1952 369.2 
- - 373.5 376.3 377 .4 
36 cdb 551 2592 1931 470 - 478.5 482.9 486. 9 489.9 
Township 11 South, Range 13 East 
33 daa 608 2814 1948 564.6 - - 559 .4 567.7 568.6 
34 dbc 578 2817 1950 517.3 - 517. 3 525. 0 530.1 534.7 
36 bbb - 2903 1949 439.4 - 439.0 447.2 450, 9 (452. 0) 
Table III.--continued 
Depth Meas. Depth to water in feet from measuring eoint (aeerox. ground surfac~) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 11 South, Range 14 East 
2 bdc - 3127 1954 166.2 - - 166.2 150.3 161. 6 
2 cac - 3041 1941 13.8 - - 92.2 68.5 78.4 
4 ccb 310 3127 1954 220. 0 - - 216.5 217. 7 218.0 
10 aad 324 3009 1954 63.3 - - - 67.9 84. 2 
16 bed 400 3034 1961 215.6 - - - 215.6 210. 6 
22 bab 
- 2921 1940 93.4 93.4 - 106.8 103.2 105. 9 
26 bbb 228 2961 1940 161. 7 - - - 148,5 167.5 
28 abd 202 2845 1934 147. 0 - - 168. 3 166.7 171.9 
I 
l,.) 28 caa 200 2811 1945 138.0 - - 157.8 160. 7 159.9 
N 30 ccd 314 2744 1953 205. 0 - - 204.2 206.1 207 .1 I 
31 ace 466 2703 1953 174.6 - - 172. 9 174. 0 176 .1 
32 CCC 
- 2663 1948 120. 6 
- 127.5 134.9 136.8 145.8 
34 cca 99 2719 1953 58.8 - - 67.1 70.3 67.6 
Township 12 South, Range 12 East 
1 ccd 
- 2472 1947 363.3 - 365.7 37 o. 8 374.6 377 .3 
5 bdb 188 2061 1928 105. 0 111. 0 129.9 138.9 144 .3 147.4 
8 bbb 300 2060 1948 169.2 - 174. 8 185.1 
- 194.4 
8 dbd 261 2071 1919 38.0 80.4 103. 5 104.8 109. 7 107. 7 
11 <lac 397 2377 1955 295.0 - - 300.8 304.2 307 .4 
13 dbb 400 2315 1958 287 .4 
- - - 283. 8 287 .4 
14 ada 300 2343 1932 246.6 249.3 265.4 272 .3 277 .5 278.5 
15 dbd 249 2192 1924 113.4 - 164.0 166.5 170. 5 17 o. 2 
16 baa 300 2087 1919 28.0 74.7 98,8 100.0 105. 3 102. 0 
17 daa 416 2086 1920 28.5 7 0.6 97. 5 97.3 101. 2 98.1 
Table III.--continued 
Depth Meas. DeEth to water in feet from measuring Eoint (approx. ground surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 12 South, Range 12 East, cont. 
20 aad 386 2099 1920 31. 0 71.8 98.6 98.2 102 .2 100. 3 
21 bab 242 2100 1919 28.0 71.6 99.8 101.1 102. 6 100.3 
22 ddb 316 2133 1924 36.0 72.3 93.9 93.3 96,6 93.4 
25 cac 238 2172 1942 78.8 - 89.7 90. 6 94.9 93.5 
26 dba 248 2159 1923 40.6 71. 2 90.8 90.6 93.9 92. 0 
27 ebb 160 2132 1919 35.0 79.6 104. 8 103. 0 107. 0 103. 5 
28 ddd 158 2168 1920 68.0 114.7 141.6 140.1 144.3 141.5 
I 29 bdd 250 2158 1948 139.8 - 144. 6 143. 7 - 145.5 (.,.) 33 aca 230 2206 1935 150. 3 160. 3 180.3 185.6 187. 9 190.1 (.,.) I 
34 dac 138 2197 1936 111. 0 - 129.9 - 135.5 130.2 
35 bed - 2157 1949 83.l - 83.5 82.9 85.6 81. 1 
36 cdc 347 2177 1920 22.5 54.9 75.1 74.7 78.0 77 .2 
Township 12 South, Range 13 East 
2 abb 501 2809 1930 423.0 
- - 436.6 441.4 443.3 
5 cdb 570 2640 1955 462.0 - - 462.0 (467. 0) 470.4 
8 daa - 2620 1938 405.5 - 416.5 425.1 432.5 438.6 
14 cda 206 2456 1930 138.4 - 158.7 167.7 176.8 182.3 
15 cda 
- 2418 1954 193.2 - - 193.0 201.1 205.1 
16 cda 400 2521 1932 311.9 317.3 328.5 340. l 347.7 352.1 
17 dda 430 2515 1938 322.9 324.8 336.5 347.7 356.7 359.8 
21 bbd - 2485 1953 312.2 - - 316.9 323.9 328.9 
22 bbb 268 2424 1936 194.4 197.3 207. 5 219.2 227.0 232.0 
23 dda 380 2546 1946 286.2 - 274.0 288.0 293.6 300. 3 
Table III.--continued 
Depth Meas. DeEth to water in feet from measuring Eoint (apErox. ground surf__c1ce) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 12 South, Range 13 East, cont. 
24 abd 470 2619 1950 309. 7 - 309. 7 320.1 328. 3 334.7 
26 caa 375 2516 1956 288. 5 - - 288.5 297.1 305. 0 
27 ddd 345 2496 1932 258.5 263.7 274.6 287.3 296.5 304.1 
28 ada 486 2351 1954 172.3 - - 172.0 179. 6 187.1 
30 daa 237 2340 1931 139.4 197.3 215.4 222.6 229.1 230.3 
31 bca - 2241 1956 136.4 - - 136.4 142. 8 142.3 
32 ebb 352 2321 1938 169.6 172 .4 194.1 200.4 207. 6 208.1 
I 33 aba 354 2419 1947 232.7 - 238.1 252.9 259.6 266.2 w 
+:-
I 
35 dda 450 2529 1932 279.6 286.1 297. 0 309. 5 321.5 329.5 
36 dee 500 2608 1947 369.5 - 374.7 - 398.9 406. 7 
Township 12 South, Range 14 East 
3 bba 
- 2711 1953 29.4 - - 66.9 68.5 7.6 
4 abb 
- 2694 1953 49.3 - - 64.9 7 o. 6 38.6 
5 cdc 193 2625 1940 100.5 100. 5 108. 8 98.1 100.3 115.8 
7 acb 130 2587 1906 110. 0 - - 154. 0 153.3 160.0 
33 cbc 200 3063 1955 134.4 - - 135.1 137.3 137.3 
Township 13 South, Range 12 East 
1 dac 201 2187 1923 21.1 42.8 65.3 67.6 74.1 68.4 
2 dab 164 2228 1947 118. 7 - 119. 7 119. 8 120.4 119.8 
3 abc - 2251 1949 102. 7 - 103.4 106. 8 110.3 111. 8 
4 aac 345 2298 1953 214 .1 - - 216.8 223.8 225.3 
9 add 
- 2373 1964 49.1 - - - - 42.0 
Table III.--continued 
Depth Meas. De:eth to water in feet from measuring point (a:epro~ground surfac~) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 13 South, Range 12 East, cont, 
10 dda 366 2447 1945 295,0 
- - - 298.8 319.4 
11 bab 285 2316 1950 
- - 193.1 196. 5 203. 5 203. 7 
12 bab 187 2218 1930 70. 0 74.7 95.5 97.7 104.1 99.8 
24 bda 285 2391 1931 196. 7 - - 225,1 238.0 238.5 
Township 13 South, Range 13 East 
I 1 aac 500 2602 1954 381.2 - - 385.2 397.9 397.8 w 2 bda 360 2482 1947 256.1 260. 3 274. 8 286.2 295.9 V, -I 3 dee 239 2377 1945 17 0.4 - 180. 2 196. 0 206. 0 211. 2 
5 bbd 294 2246 1944 101. 0 
- 115. 5 121. 9 129.4 129,4 
6 bba 355 2210 1919 51.4 74.1 96. 9 100. 7 107. 8 106 .4 
7 caa 203 2206 1960 7 o. 0 - - - 75.9 72. 9 
8 cdd 120 2235 1946 59.9 - 71.9 81.5 90.3 89.9 
9 bed 253 2250 1919 44.0 60. 3 86.4 96.1 105.1 106.2 
10 baa 
- 2360 1933 144.1 149.9 163.3 182.8 191.3 (197. 0) 
11 bbb 310 2412 1949 200. 0 
- 203 .2 222.2 233.5 245.3 
12 bca 
- 2465 1929 215.2 221. 1 237.5 258.1 268.4 275.9 
13 bba 242 2379 1948 142.9 - 151.9 174.6 184.2 191.8 
14 ddb 270 2307 1947 61.2 - 78.4 96.1 102. 0 110. 1 
15 <lac 
- 2279 1934 39. 0 44.5 - - 94.6 99,3 
16 aaa 158 2262 1948 58.5 - - 84 .5 94.4 99.0 
Table III.--continued 
Depth Meas. DeEth to water in feet from measuring eoint (aEerox. ground surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 13 South, Range 13 East, cont. 
17 dad 96 2247 1938 39.8 41.3 67.7 81.2 90.8 92.7 
18 aca 120 2230 1947 60. 8 - 72 .1 80.0 89.3 87.6 
19 ddd 228 2348 1947 156.7 - 169.7 184.4 194.3 187. 5 
20 ddc 
-
2259 1947 55.7 - 68. 7 86.7 96.9 98.4 
21 dac 
-
2264 1952 7 o. 8 - - 77 .3 89 .3 91. 9 
22 dac 220 2312 1947 72.4 - - 104. 8 116. 8 121. 0 
23 adb - 2301 1960 95.5 - - - 91.2 99.7 I 
L,J 24 bdd 
- 2314 1946 45.1 - 63.4 81.4 84.9 93.8 
°' I 25 aad 2346 1949 62.6 64. 8 83.4 88.7 95.5 - -
26 bbb 200 2318 1946 7 3 .4 - - 104. 5 114.3 121. 6 
28 aac 154 2271 1947 43.1 - 54.9 77 .3 88.1 91.3 
29 dda 200 2336 1931 104. 9 - 128. 9 151.3 161.1 169.9 
30 bee 
-
2426 1958 258.4 - - - 267.3 270.4 
31 bbb 300 2438 1948 232.9 - 236.8 253.1 266.5 268.3 
32 CCC 302 2468 1948 216.9 - - 224.2 227.1 231.4 
33 dac 175 2298 1946 34.2 - 49.8 71.8 81.8 90.1 
34 aad 234 2309 1948 52.3 - 64.3 78.6 87.1 97.3 
35 ccb 500 2316 1948 53.4 - 58.0 79.4 88.8 95.0 
36 acb 157 2352 1946 57. 2 - 7 o. 6 90. 6 95.6 (103. 5) 
Table III.--continued 
Depth Meas. Depth to water in feet from measuring point (approx. ground surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 13 South, Range 14 East 
18 cbc 300 2369 1960 132 .2 - - - 129.9 138. 1 
19 dda 163 2345 1908 8.0 27. 0 36.9 53.7 56.2 66.3 
20 ebb 216 2344 1954 50.6 - - 57.0 55,6 64.8 
23 bbd 243 2625 1947 177. 5 - 17 8.2 179.3 180.1 179.9 
25 cdd 100 2440 1950 14 .1 - 14 .1 - 12.7 5.0 
26 dca 41 2426 1946 19.3 - 20.5 23.6 40,0 12.2 
27 dda 240 2410 1946 25 .4 - 31.1 39.8 47.5 15.6 
I 28 cbd 128 2389 1946 38.4 - 47.2 59. 9 69.3 76. 9 w 
...... 29 aad 94 2366 1946 I 24.9 - 33.3 43.6 46.5 55.8 
30 abb 134 2348 1946 36.8 - 51. 0 68.5 70.8 79.6 
31 aca - 2381 1950 - - 67.7 83 .3 87 .1 97.1 
32 bda 319 2400 1952 67.2 - - 79.4 86.4 97.7 
33 CCC 271 2426 1952 82.1 - - 93.6 102. 3 110.8 
34 cad 239 2442 1949 71. 0 - 73.4 88.2 99.2 110.3 
35 bad 215 2430 1947 36.3 - 40. 8 52.5 61. 0 50.1 
36 bbd 244 2454 1948 46.1 
- 48.2 56.1 73.0 7 5. 7 
Township 13 South, Range 15 East 
7 bbc - 2954 1960 - - - - 129.2 (128.0) 
16 abc 
- 2880 1960 - - - - 18.7 18.7 
17 bca 112 2688 1947 78.8 - - 84. 0 74.2 94.0 
19 cdd 304 2624 1930 146.5 - 148.4 152.3 148.4 150.1 
20 abd 134 2598 1947 47.7 - 52.2 57 .6 55.8 59.4 
Table 111.--continued 
Depth Meas. DeEth to water in feet from measuring Eoint (apEro~.._grot1r1ci_surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 13 South, Range 15 East, cont. 
21 ddb - 2596 1951 74.4 - - 88.4 76.5 73.6 
26 dca 405 2640 1964 230.0 - - - - 222.7 
27 baa 62 2571 1930 42.8 - 50. 9 54. 3 51. 9 53.4 
28 cbd 
- 2555 1955 68.9 - - 7 o. 3 70. 5 69. 0 
29 acb 202 2584 1948 102. 0 - 104.4 105.3 105.1 105. 7 
30 ddc 65 2476 1946 13,4 - - 16.5 17. 5 13 .3 
31 aaa - 2477 1959 16.7 - - - 17.2 13.5 
I 32 baa 60 2489 1946 17. 5 - 20. 3 20,8 20. 3 11. 8 
w 33 baa 2510 1946 13.1 - 13,3 21.4 22.7 11. 9 C)j -
I 34 cda 160 2535 1947 21. 8 22.9 24. 0 23.0 25.5 -
35 bdd 300 2626 1948 96.3 - 98.5 100.6 94.9 102. 9 
36 abb 600 2659 1949 90. 6 - 90. 7 90. 7 90. 5 90. 3 
Township 13 South, Range 16 East 
18 ddb - 2787 1961 25.3 - - - 6.2 6,2 
19 dbc - 2690 1960 19.4 - - - 32.5 23.0 
20 bcb 210 2718 1964 121. 5 - - - - 92.2 
29 ccd 402 2735 1949 180.5 - 142.7 148.1 150. 7 147.1 
Township 14 South, Range 13 East 
1 bcb 302 2372 1954 101. 3 - - 102. 6 110.4 121.2 
2 cdc 400 2333 1913 2 8. 3 - 49.3 68.8 83. 7 92,2 
3 cab 588 2333 1956 85.4 - - 85.4 97.4 110. 0 
4 acb 151 2358 1931 85.2 - 102. 7 126.3 138.0 144.0 
10 dac 120 2345 1933 40. 0 
- - 77. 0 91.2 99.1 
Table 111.--continued 
Depth Meas. Depth to water in feet from measuring Eoint (approx. ground s1.1rf§f~) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 14 South, Range 13 East, cont. 
11 bbc 230 2335 1946 45.6 - 55.1 73.1 87 .6 95.1 
12 cdc 315 2384 1947 52.1 - 58,4 66.9 71. 0 71. 7 
13 cbc 274 2367 1950 30. 8 - 30.8 34.6 38.8 47.4 
22 ada 164 2377 1929 9.2 - 31.4 30. 9 36.5 44.6 
23 ace - 2374 1947 22.4 - 28.3 30.0 32.3 42.9 
24 daa 300 2440 1949 85.2 - 89. 0 100. 3 109. 8 124.7 
25 daa 500 2461 1929 61.4 - - 93.5 103. 9 114.3 
I 26 eccl 63 2409 1913 22,0 29.5 46,5 43.0 54.1 62.4 
L,J 
I.O 
I 
27 ada 220 2399 1914 11. l - 40. 5 38.0 46.3 53.5 
34 adc 
-
2419 1913 22.3 32.1 - 48.3 59.4 66.1 
35 cac 476 2422 1931 30. 0 32.8 51.4 46.3 62.2 67.9 
36 bad 260 2466 1949 87 .4 - 90. 7 90.4 102. 2 111. 7 
Township 14 South, Range 14 East 
1 adc 157 2521 1946 106.2 - 111. 0 123.6 142. 2 162.9 
2 acd 300 2484 1952 96.2 - - 106. 7 122.2 134.8 
3 adc 232 2471 1949 91.2 - 94.6 109. 0 122.2 134.5 
4 acb 325 2459 1955 112. 0 - - 114.0 126. 6 134. 7 
5 ddc 240 2469 1939 105. 0 - 129,3 141. 0 150. 6 155.7 
6 bdd 266 2434 1924 102. 0 105. 0 123.3 136.1 144.1 157. 0 
7 bda 282 2424 1915 74.5 88.4 109.4 124.8 135. 8 144.8 
8 baa 
- 2473 1930 113. 5 - 152. 0 154.3 167. 3 167. 0 
9 bcb - 2484 1946 124. 5 - 135.2 149.2 157.9 163,2 
10 cba 323 2509 1951 138.3 - - 147.5 165.1 172.4 
Table III.--continued 
Depth Meas. De Eth to water in feet from measuring Eoint (appr()x._ground_surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 14 South, Range 14 East, cont, 
11 ccb 320 2524 1950 132 .8 - 132.8 151.6 - 179.2 
12 bdc 260 2542 1950 137 .1 - 137 .1 153.7 171. 0 186.3 
13 cdb 357 2579 1955 183,5 - - 189,2 208,6 228.5 
14 ace - 2570 1946 165.4 - 17 o. 0 191. 9 207. 0 224.2 
15 dba 307 2538 1954 157.9 - - 166.2 183. 6 2 01. 6 
16 aad 308 2515 1931 118. 5 121.3 135.5 153.8 174. 6 179.5 
17 aab 280 2475 1946 105. 8 - 118.2 132.2 145.7 156.6 
I 
.i::- 18 adb 
0 
350 2429 1947 (81.0) - 94.9 107. 2 122,0 140. 0 
I 19 bdd 315 2453 1949 101. 8 - 100.8 111.0 111.3 113.4 
20 dbd 320 2490 1949 106. 9 - 108,0 129.0 147.2 157.3 
21 bed 250 2500 1954 136,3 - - 133.9 149. 9 163.6 
21 caa - 2514 1955 142. 7 - - 142.1 159.5 171. 7 
22 bdc - 2539 1948 134. 0 - - 159.9 178.0 194.5 
23 aaa 536 2587 1950 175.5 - 17 5. 5 195.9 214.6 243.1 
24 caa 550 2619 1954 202. 8 - - 215.0 244.1 266.5 
25 cba 400 2640 1945 204.9 - 211.1 222.7 241.3 258. 7 
28 ddb 381 2564 1956 166.3 - - 166.3 183.2 201. 8 
29 bdd 490 2511 1953 127.7 - - 134.4 136.1 164.6 
30 dbc 545 2488 1950 93.3 - 93.3 106. 8 112 .4 117. 7 
31 aba - 2499 1958 99,0 - - - 105.4 107. 6 
32 daa 300 2555 1951 125.0 - - - - 143 .4 
34 bbb 405 2583 1957 174.7 - - - 195.7 216.6 
35 aaa 401 2643 1945 204,3 - 2 05. 6 219.1 237.0 256.7 
36 cca 500 2663 1961 244.9 - - - 244.9 265.9 
Table 111.--continued 
Depth Meas. DeEth to water in feet from measuring Eoint (aEErox. ground surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 14 South, Range 15 East 
1 add - 2600 1946 22.3 - 30. 5 26.6 28. 7 15.3 
2 bda 
- 2566 1954 41.1 - 41. 9 41. 9 39.4 40. 5 
3 cab 361 2564 1947 (62.1) - (63.2) (65.3) (65.5) 69.3 
4 cca - 2579 1947 86.1 - 90. 7 88.9 89.5 92.5 
5 aac 103 2549 1947 64,5 - 66.6 67,4 68.4 68.3 
6 bbb 143 2492 1946 72.6 - 78.1 91.3 106. 8 12 o. 7 
7 bba 355 2561 1952 149.6 - - 159,5 178.2 (191. 0) 
I 8 dee 270 2583 1943 149. 3 - 155.3 166.0 - 2 09. 9 
+' 
I-' 9 baa 220 2589 1947 
I 
91. 7 - 93.9 95. 7 96. 8 102. 2 
10 aae 240 2633 1947 113.2 - - - 116. 2 119. 0 
12 beb 
- 2641 1946 106.2 - 110. 9 113.3 114.6 113.6 
13 eeb 320 2851 1952 312.4 - - 314. 5 316.5 318.9 
14 ace - 2768 1946 232.3 - 235.7 238.6 243.6 241.3 
15 bah 457 2751 1962 244.4 - - - - 255.6 
16 bdd 557 2650 1961 217. 6 - - - 217. 6 248.5 
16 ada 304 2659 1948 169.5 - 171.3 - 179.1 189.6 
17 add - 2600 1946 160. 9 - 164.9 174.2 192.5 212. 6 
18 eda 340 2621 1952 199.1 - - 213.5 238.4 266.0 
19 bbd 350 2636 1956 222.9 - - 222,9 234.6 279.6 
20 bah 
- 2648 1948 (222.5) - (225,0) (233.0) (254.0) 271. 3 
21 eda 385 2656 1943 177 .6 - 175.2 179.9 205.1 206.2 
22 bbd 350 2707 1955 205. 0 - - 205. 6 209. 5 221. 8 
23 ebd 343 2805 1950 - - 268.5 272. 7 276. 8 279 .2 
Table 111.--continued 
Depth Meas. DeEth to water in feet from measuring eoint (app_!"px. ground_surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 14 South, Range 15 East, cont. 
24 aaa 449 2929 1953 386.7 - - 387.1 391. 7 393.2 
25 bac 444 2906 1946 358.5 - 351. 0 362.6 358.4 388. 7 
26 aba 422 2860 1946 307. 0 - 310.0 314.6 318.1 321. 6 
28 ebb 501 2726 1949 (288.0) - (231.1) (245. 0) (254.6) 270. 2 
29 ebb 550 2701 1955 244.2 
- - 249.8 276. 5 275.5 
32 bbb 550 2719 1954 253. 0 - - 259.5 276.4 284.3 
34 bdb 385 2734 1953 200.5 - - 195.9 204. 0 214.2 
I 
+' 
N 35 aac - 2849 1951 279.9 - - 283.6 285.4 293.1 I 
36 bbc 406 2883 1947 311. 0 
- - 319.4 - 327.2 
36 ada 323 2948 1947 224.0 
- 227.6 230. 3 233.3 232.0 
Township 14 South, Range 16 East 
4 ddd 335 2672 1946 18.8 
- 29.7 23.6 31.8 7.2 
5 dbb 83 2639 1948 16.0 - 14.1 11.7 15. 9 8.2 
6 bdc - 2608 1953 21. 0 - - 24.1 24.5 14. 5 
6 daa 
- 2626 1952 7.9 - - 19.9 19.9 7.2 
6 ccd 96 2637 1954 62.9 - - 62.8 63.4 58.9 
7 cdc 
- 2844 1953 270. 0 - - 271.2 2 70. 9 271. 7 
8 aab 70 
- 1961 23.1 - - - 23.1 9.2 
10 aad 165 - 1964 63.5 
17 bee 550 2807 1964 128.2 
18 abc 341 2829 1955 255.5 
- - 256.0 256.4 257. 0 
Table III.--continued 
Depth Meas. DeEth to water in feet from measuring point (aEErox. ground surf9ce} 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 14 South, Range 16 East, cont. 
18 cba 507 2919 1956 368.0 - - 368.0 373.2 371.4 
19 bdc - 2969 1946 220. 7 - - - - 229.4 
31 bbc 312 2974 1946 255,6 - 256.6 260.0 261.1 262. 0 
Township 15 South, Range 13 East 
1 caa - 2490 1949 65.4 - 68.3 71. 0 81. 0 78.9 
2 cca 
-
2444 1931 30.4 31.3 50.5 52.7 71. 5 82,2 
I 3 add 142 2439 1946 40.2 - - 53.1 67.5 78.3 ~ 
w 10 dbb 141 2463 1946 39.3 46.8 48.0 37.7 79.8 I -
11 aac 150 2481 1953 54 .8 - - 54. 8 80,0 99.7 
12 aca 56 2503 1946 51. 8 - 55.1 58.3 65.0 67.1 
13 add 130 2548 1952 69.9 - - - 76.3 78.6 
14 deb - 2505 1947 54.3 - - 56.9 59.4 60.3 
15 aca - 2476 1953 56.3 - - 40. 1 7 6. 6 85.8 
16 ccd - 2520 1959 69.0 - - - 71.3 73.4 
20 cdc - 2537 1952 75.8 - - - 82. 0 
21 caa - 2509 1932 44.9 46.9 50.1 55.0 60,2 69.4 
22 adc 44 2501 1932 29.5 33.4 36.7 35.4 37.8 38. 9 
23 cca - 2505 1960 57.4 - - - 63.7 79.0 
25 CCC - 2555 1959 42.3 - - - 44.9 58.2 
26 bee - 2502 1935 9.2 9.9 13. 3 11. 6 16.2 44.4 
27 abb L~5 2519 1933 22.5 26.9 31. 0 32.8 39.2 (44. 9) 
34 cad - 2570 1946 53. 0 - 58.3 60.3 67. 0 76.4 
35 ccb 128 2549 1933 20. 0 25.3 - - 45.3 52.1 
Table 111.--continued 
Depth Meas. DeEth to water in feet from measuring Eoint (approx. ground su:r_f~ce) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 15 South, Range 14 East 
2 cac 2500 2673 1960 284.3 - - - 284.2 302 .2 
2 acb - 2666 1949 179.3 - 179.8 184.6 194. 0 206. 0 
3 bdb 1140 2615 1956 148.0 
- - 148.0 215.0 243.5 
4 ccb 
- 2591 1946 107 .2 - 107. 6 111.1 116. 1 121. 0 
5 aab 1220 2558 1960 116.8 - - - 117. 9 
5 abd 151 2555 1946 96. 0 - 97.4 101.5 108. l (110. 0) 
6 dee 100 2538 1946 73.7 - 74.6 77 .2 84 .1 87.3 
7 cac - 2540 1954 72.5 - - 73.3 82. 8 90.4 
I 9 CCC - 2613 1953 111.4 - - 112 .2 114.5 (115.0) 
~ 10 dba 300 2653 1952 140. 0 150.2 (156.0) ~ - - -
15 ddc 
- 2691 1946 165.4 - - 163.6 166.3 168.8 
17 cda 
- 2561 1946 73,3 - - 87. 9 88.3 98.0 
18 cbd 250 2673 1948 78.0 - 73.4 76.9 79.4 86.6 
19 baa 310 2573 1948 78.0 - 75.9 83.5 96. 7 103.4 
27 cac 180 2684 1947 139.8 - - 141.4 143.4 (144.0) 
30 add 504 2602 1954 86,6 - - 81.5 84.8 92.8 
31 ccb 
- 2582 1947 39.1 - 41.6 - 52. 0 73.0 
34 bba 200 2690 1955 143.9 - - 145.8 147.4 150. 6 
Township 15 South, Range 15 East 
1 acd 
- 2806 1959 194.8 - - - 196.2 196. 5 
1 aac - 2809 1949 72.7 - 73.3 68.2 77. 0 7 5.4 
6 bbb 492 2717 1951 244.5 - - 257.9 273.4 283.7 
6 ddc 407 2754 1951 238. 7 
- - 242.6 248.3 253.8 
7 <lea 290 2762 1952 233.0 - - 234.2 238.1 241. 5 
Table III.--continued 
Depth Meas. Depth to water in feet from measuring Eoint (aEErox. ground~§1.1r_f~f~) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 15 South, Range 15 East, cont. 
8 dbb 314 2799 1947 257.5 - 257.9 261. 0 264.8 268.6 
15 dbb 426 2899 1951 325,9 - - 328.0 331.1 334.1 
18 dca 417 2787 1952 234.6 - - 235.3 238.3 240. 8 
24 bbb 518 2964 1959 361.3 - - - 361.3 363.8 
25 cda 1480 3027 1947 398.0 - 399.4 403. 7 406. 9 409. 9 
27 dbc 404 2941 1913 364,0 - 360,2 362.3 365.5 367.l 
33 aad 
- 2918 1960 343.4 - - - 343.7 345.6 
36 cdb 905 3050 1964 426.3 - - - - 423.8 
I 
~ 
\J1 
I Township 15 South, Range 16 East 
5 CCC 205 2935 1950 186.7 - 186.7 190. 1 187. 5 185. 9 
6 aac - 2990 1947 234.7 - 247.1 249.5 254.2 248.6 
7 dba 158 2861 1946 92.9 - - 111.2 104,2 103. 9 
8 bca 
- 2869 1954 117 .1 - - 117. 9 109. 7 109. 8 
14 dee 255 2993 1955 64.1 - - 58.0 60,4 46.4 
15 dda 200 2985 1953 55.9 - - 58.9 59.2 52.9 
16 ccb - 2942 1951 171.3 - - 175.5 160. 0 161. 1 
17 acd 309 2898 1954 138. 0 - - 140. 9 125.3 128.2 
18 aac 361 2887 1946 123. 0 - 132.4 - 126.3 (126. 0) 
19 acb 400 2935 1961 243.1 - - - 243.1 240. 7 
21 aab - 2957 1951 177 .4 - - 182.9 172. 0 169.2 
22 abc 225 2971 1949 97.6 - 96.9 97.1 87 .4 94.9 
22 bbb 300 2990 1950 2 00. 0 
-
200,0 208,2 193.8 195.4 
23 baa 225 2998 1959 64.0 - - - 69.0 56.5 
27 ada 504 3145 1963 345.8 - - - - 345.1 
) 
Table 111.--continued 
Depth Meas. Depth to water in feet from measuring EOint {aEprox. grou!l,cL_surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 15 South, Range 16 East, cont. 
33 cba - 3038 1959 342.1 - - - 342.6 344.2 
Township 16 South, Range 13 East 
2 bbb 232 2544 1934 19.7 24.3 32.4 36.4 44.2 50. 6 
2 bdc 180 2570 1934 31. 7 34.0 41. 8 42.0 49.0 55.5 
3 caa 106 2610 1947 80.6 
- 83.7 85.7 90. 7 96.6 
14 aaa - 2613 1947 56.6 - 58.8 62.7 74.2 79.2 
I 34 aaa 
.p- - 2812 1960 221.4 - - - 229.2 268.7 
O"I 
I 
36 ddd 27 5 2677 1944 62.2 
- 63.7 72.3 105. 8 115. 6 
Township 16 South, Range 14 East 
4 baa 335 2673 1963 128.3 
- - - - 131.2 
5 cad 160 2655 1950 102. 5 - 102. 5 104. 8 114.8 130. 8 
6 bbc 126 2588 1946 40.8 
- 43.0 46.0 61. 0 7 5. 2 
7 cdd 230 2608 1951 48.4 - - 49.5 62.7 75.5 
17 bee 360 2542 1955 75.7 - - 76.6 92.6 109. 5 
18 acd 113 2621 1953 53.7 
- - 55.3 70. 8 85.7 
19 ccd 260 2640 1942 57.7 - 60. 5 64.8 90. 8 95.0 
20 CCC 447 2648 1951 66.9 
- - 71.3 97.4 106. 8 
25 cba 
- 2806 1946 192.3 - 193.1 195.2 197.8 200. 2 
29 dba 190 2682 1947 83.9 - 86.8 99.0 114.1 127 .2 
Table III.--continued 
Depth Meas. DeEth to water in feet from measuring Eoint (apErox. ground surf~ce) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 16 South, Range 14 East, cont. 
30 dee - 2656 1943 65.3 - 65.3 73.8 105. 6 (101. 0) 
31 bdc - 2673 1953 70.4 - - 74.8 108.1 103.6 
32 cda 253 2672 1947 (63. 0) - 67.7 81. 8 94. 0 124.1 
Township 16 South, Range 15 East 
4 dda 505 2953 1953 355.6 - - 350. 5 361.6 374.9 
22 bee - 2991 1946 3 70. 8 - 366.2 368.4 369.6 373.5 
I 34 aaa 703 3075 1963 442.9 - - - - 444.0 
+:' 36 caa 620 3200 1927 562.0 560.1 559.7 561. 8 562.3 -...J -
Township 16 South, Range 16 East 
9 dcd - 3233 1959 561. 9 - - - 556.7 556.8 
14 dcd 308 3241 1959 62.5 - - - 69.6 59.6 
21 bda 630 3258 1946 577. 0 - 577. 0 582 .1 600.1 583.3 
27 aba 87 8 3367 1959 300.1 - - - 340. 2 404. 0 
36 abb 700 2539 1961 145.4 - - - 145.4 
Township 17 South, Range 13 East 
1 cdc 311 2743 1953 109. 9 - - 118.3 133.3 156.5 
11 dca 445 2806 1957 169.6 - - - 180. 5 201. 0 
12 adc 320 2709 1951 83.2 - - 83. 0 108. 7 122. 0 
13 bad 190 2732 1946 76.4 - 84.9 - 119 .1 130.1 
21 bdb 452 3147 1947 422.7 - 422.2 424.6 430. 9 425.0 
Table III,--continued 
Depth Meas, Depth to water in feet from measuring Eoint (aEErox. ground surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 17 South, Range 13 East, cont. 
23 bcb 
- 2898 1957 222.3 - - - 236.8 257.1 
24 bad 134 2750 1947 71.2 - 76.3 91.6 108,0 124.8 
25 bdd 1 230 2756 1949 63 ,'9 
- 59.6 71. 6 101. 3 119. 8 
26 acd 230 2830 1947 126.0 - 129,5 145.6 164.6 180.3 
27 bed 462 3035 1950 325.0 - 325.0 343.1 363.4 383. 7 
34 ddb 500 2965 1960 286.7 - - - 288.8 302. 6 
35 ddd 76 2795 1946 66.8 - 68.3 89.7 114. 0 135.4 
I 36 dcd 17 5 2782 1947 60. 8 - 58.4 76.2 101. 9 108. 9 
.p-
0) 
I 
Township 17 South, Range 14 East 
5 aba 168 2681 1949 75.6 - 76.6 90, 7 102. 7 (98. 0) 
6 dcd 307 2690 1930 44.3 52,8 64.6 74.6 93.1 107. 2 
7 CCC\ 312 2705 1951 60. 8 
- - 70.8 99.5 109. 0 
8 cad 
- 2718 1948 58.3 - 96 ,6 114.3 125.3 158.3 
17 dee 
- 2753 1953 80.9 - - 93.1 122,2 (112,0) 
18 adc 
- 2712 1958 84. 0 - - - 104 .1 127.0 
19 cbd 388 2738 1930 35.3 35.3 39.5 54.4 94.7 117. 0 
28 bdd 
- 2849 1953 197,0 - - 166.5 182. 8 192.5 
29 cbd 
- 2799 1953 (109. 0) - - 117. 8 149. 2 (164. 0) 
30 aadl 248 2788 1952 125.0 
- - 112. 7 147.8 161.1 
31 bac 220 2770 1942 61. 0 ;.. 
- 81. 8 107 .1 121. 3 
Table III.--continued 
Depth Meas. Depth to water in feet from measuring point {apErox. ground surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 17 South, Range 15 East 
2 ddc 849 3200 1962 535.0 - - - - 547.2 
6 bba 345 287 5 1960 254. 0 - - - 254.5 256.6 
7 cdb 306 2916 1946 255.5 - 255.8 256.8 257.7 258.5 
13 bed 947 3384 1956 7 01. 6 - - 701. 6 - 689.2 
Township 18 South, Range 13 East 
1 bdc! 
- 2794 1917 
I 
34.6 46,5 59.2 80.2 104.4 
~ 2 dcd 295 2823 1950 84. 0 - 84. 0 102. 9 126.1 135,8 \D 
I 7 bbb 275 2822 1952 83.5 - - 97.9 120. 5 128. 8 
-roctc:c 650 2959 1956 220. 7 - - 220. 7 247.2 264.6 
H de-a 251 2826 1946 56.1 - 68.9 84.6 103. 9 113. 6 
13 bac 216 2829 1918 29.0 42.8 58.4 79.8 99.0 109. 7 
14 cdb 215 2854 1939 42.8 - 70.4 87. 8 104 .4 127.3 
23 ebb - 2892 1949 90. 0 - 88.2 103. 0 117. 6 124. 5 
24 bca 360 2868 1917 40.1 54.4 - 89.7 106. 6 122.4 
26 bca 395 2871 1920 26.5 36,0 52,4 64.8 79.5 85.9 
27 dab 377 2910 1950 84.4 - 84.4 92,8 106.4 112. 0 
34 abc 266 2911 1917 38,7 50. 3 63,8 74.0 85.5 88.6 
35 bab 250 2884 1947 41.8 - 46.4 57.2 69.9 74.2 
36 bee - 2978 1948 128.4 - 130. 8 140.1 149. 7 161. 0 
Table 111.--continued 
Depth Meas. Depth to water in feet from measuring Eoint (apErox. grogg~~urfac~) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 18 South, Range 14 East 
6 cdd 240 2858 1959 118.9 - - - 125.1 127.9 
7 bbb 285 2822 1952 83. 0 - - 97.9 12 o. 5 128.8 
8 add 410 2973 1948 215.3 - 223.5 234.1 247. 0 255.0 
8 dad 289 2993 1947 (239.0) - 241. 7 247.6 253. 0 259.8 
17 ccb 350 3001 1962 253.8 - - - - 254.6 
Township 19 South, Range 12 East 
24 ddd 185 3130 1951 167. 7 - - 171. 5 177. 9 181. 8 
25 cdd 165 3129 1947 (144.0) - 147 .4 152.2 158.3 (164 +) 
I -2-trocla' 425 3330 1964 355.6 - - - - 356.8 \JI 
0 30 bbb 
I - - 1964 17 o. 7 - - - - 173.3 
32 ddd 49 3224 1952 47.7 - - 44.2 61.2 43.4 
3b-:__4dd-
- 3068 1951 74.0 - - 75.3 79.7 75.5 
Township 19 South, Range 13 East 
3 bba 246 2928 1912 38.1 48.7 61.4 69.8 80.4 84.7 
5 abd 250 3082 1948 193.4 - 196. 0 2 06. 6 213.6 22 o. 0 
9 ace - 2938 1931 23.7 28.9 39.4 52.2 61.2 56.5 
11 abc - 2981 1953 104 .3 - - - 122.5 126.6 
16 bdd 155 2938 1931 0.7 7.3 - - - 36.9 
17 bda 200 3009 1958 87 .3 - - - 92.6 94.1 
20 dba 
- 2984 1950 30.5 - 30. 5 33.1 - (42.0) 
21 ,baa 189 2967 1951 33.1 - - 36.0 - (4 7. 0) 
22 abb 
- 3043 1950 119. 5 - - 125.7 133.1 138.3 
27 ddb 400 
- 1965 - - - - - 2 70. 3 
Table"JII.--continued 
--
Depth Meas. DeEth to water in feet from measuring point (aEerox. grou~d __ surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 19 South, Range 13 East, cont. 
28 bbb 88 2996 1950 41.8 - 41.8 42.4 50. 2 49.8 
29 CCC 'L. - 3015 1939 23.5 22.0 36.7 37.1 44.8 45.6 
3\1 ·dcc 17 5 3050 1941 41.2 - 48.5 90. 5 53.2 53.3 
32 bdc 182 3020 1952 32.7 - - 32.0 35.8 34.6 
Township 20 South, Range 12 East 
2 cha - 3132 1943 132. 5 - 139 .1 144.2 151.2 (156.0) I 
V, 3 dbc 247 3151 1946 154.5 - 167.7 17 o. 5 180.5 t-' -
I 3 bbb 350 3179 1952 181.3 - - 170.4 183.7 171. 6 
5 adb 25 3236 1958 22.1 - - - 19.3 18.5 
7 aaa 65 3290 1958 26.6 - - - 25.6 24.2 
10 dcd - 3281 1953 279. 5 - - 283.8 289. 2 292.7 
12 dbc - 3131 1964 101.6 - - - - 100.0 
13 daa 150 3096 1952 43.4 - - 44.5 46.8 45.2 
24 cha 240 3195 1965 132 .2 - - - - 132,2 
25 dad 250 3193 1962 98.7 - - - - 95.5 
Township 20 South, Range 13 East 
5 bee 
- 3051 1952 42.7 - - 42.2 45.8 51.1 
6 ace 125 3053 1945 41.9 - 46.1 45.5 46.6 49.3 
7 cdc 180 3073 1940 21.4 21.4 29.4 31.6 34.6 33.8 
18 cda 150 3093 1948 27. 0 - - - 35.3 34.1 
19 cdb 111 3108 1946 35.1 - 28.8 31. 9 33.6 32.0 
Table III.--continued 
Depth Meas. DeEth to water in feet from measuring Eoint (apErox. ground~surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 20 South, Range 13 East, cont. 
20 ebb - 3179 1953 106 .1 - - 106. 2 108. 2 108. 0 
28 ccb - 3331 1953 228.1 - - 229.2 232.7 235.0 
30 bba 115 3121 1947 35.0 - 40.1 42.0 43.6 41. 0 
31 cba 98 3186 1940 70.4 70.4 77 .4 80.2 81.2 79.7 
32 bee 81 3147 1940 26.1 26.1 32.4 33,8 33. 8 34.2 
33 bdb - 3289 1954 177. 7 - - 179.7 181.3 180.0 
I 
Township 21 South, Range 12 East 
V, 
N 
I 1 add - 3248 1953 125.3 - - 128.3 126.6 124.9 
12 daa 145 3297 1953 139. 9 - - 135.7 137.6 133. 9 
13 ada 335 3318 1953 139.9 - - 138. 9 137 .3 136.1 
24 daa 307 - 1961 190. 8 - - - 190.8 189.4 
Township 21 South, Range 13 East 
5 dab - 3231 1953 80. 5 - - 82. 9 83.8 81. 8 
5 ccb 35 3174 1948 24. 0 - 26.3 27.1 27.0 24.2 
6 bca - 3228 1940 97,6 97.6 104. 5 107 .3 107. 8 106. 3 
7 bba 
- 3234 1947 82. 0 - 85. 0 87.4 86.8 85.1 
8 cdb 
- 3200 1947 26.5 - 28.5 27.9 26.9 24.3 
9 bee - 3249 1953 78.4 - - 79. 7 7 8. 3 76.8 
14 bdc - 3712 1963 473.4 
17 bdc - 3206 1950 21.1 - 21.1 - 16.3 13.5 
19 aad - 3222 1939 14. 9 12.5 24.4 24.3 - 16.4 
20 CCC - 3240 1939 17. 0 19.7 28.2 26.3 26.1 22.9 
Table III.--continued 
Depth Meas. Depth to water in feet from measuring Eoint (aEP!'Ol{._grm1p.d §urface) Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 21 South, Range 13 East, cont. 
29 bab 
- 3263 1940 35.4 46.2 46.2 
- 42.8 (42. 0) 30 dbb 60 3263 1940 30.4 36.5 36.5 35.4 31.5 29.6 31 dab 72 3274 1939 11. 0 22.5 22.5 2 o. 3 16.8 17.2 32 bee 81 3284 1940 22.6 
- - 32.4 29.5 (32. 0) 
Township 22 South, Range 13 East 
5 dad 
- 3313 1953 41.2 
- - 31.3 27.5 28.1 I 6 dad 120 1956 48.6 48.6 42.1 V1 - - - -w 
I 8 abb 
- 3309 1929 18.0 19.5 35.2 28.7 25. 2 24.7 9 bdd 
- 3322 1941 19.0 
- 36. 0 24.2 21.4 25.6 16 adb 104 3341 1943 27. 5 
- 32.7 18.7 17.2 25.5 
22 aad 
- 3364 1948 29.7 
- 30. 7 10.1 13.5 10. 7 26 ccb 70 3396 1934 10.0 4.9 27.2 
- 6.1 4.8 27 aaa 81 3382 1939 16.8 11.3 31.3 9.0 12.1 12.8 34 add 
- 3411 1952 38.8 
- - 11.8 - (16. 0) 35 ddb 90 3431 1930 20.0 19. 0 42.6 11. 9 17. 2 8.0 
36 add 
- 3472 1953 64.2 
- - 45.5 46.7 29.3 
Township 23 South, Range 13 East 
1 ddd 83 3458 1939 32.2 13 .1 35.2 6.6 21.3 9.5 2 abb 
- 3427 1954 49.5 
- - 14.9 17.0 13.1 10 bab 
- 3567 1953 225.3 
- - 226.5 223. 0 221. 2 
Table III.--continued 
Depth Meas. Depth to water in feet from measuring Eoint (aEErox. ground surface) 
Section in Point First Record 
feet Elev. Year Depth 1940 1950 1956 1961 1965 
Township 23 South, Range 14 East 
16 bed - - 1953 8,5 - - 6,4 6.0 5.9 
17 aac 40 - 1939 16.8 14.5 14. 7 14. 3 14.7 14.6 
19 bed 23 - 1940 10. 7 10. 7 12. 6 8.6 12.8 16.9 
22 dee - - 1940 12.9 12.9 13 .3 13. 6 19.5 14. 0 
25 bdc 49 - 1940 26.4 26.4 42.0 22.9 38.4 19.0 
26 dbb - - 1940 18.6 18.6 31.6 19.1 34. 2 25.4 
27 abd - - 1952 21.5 - - 12. 0 18.5 13 .1 I 
V, 30 bad - - 1946 +' 19. 0 - 18.8 20.1 20.6 20.4 
I 31 ace - - 1949 21.8 - 16.6 10. 7 12.3 (14. 0) 
36 bca 75 - 1939 23.8 - 19.2 2.6 27.4 1.3 
Township 23 South, Range 15 East 
31 ddd 67 
- 1938 13. 0 11.5 11. 7 10. 3 16.5 11. 7 
Township 24 South, Range 14 East 
5 dac 39 - 1939 31.1 22.2 25.0 19.6 26.8 26.5 
8 ddd 
- - 1963 18.8 - - - - 15.5 
Township 24 South, Range 15 East 
6 bdd - - 1956 6.0 - - 6.0 8.7 6.5 
7 dee 42 
- 1941 10. 9 - 9.3 8.8 9.2 9.1 
18 abb 45 - 1938 8.5 10.3 11.3 10.6 11.1 10.1 
APPENDIX B 
-55-
Cl) 
a:: 
::::> 
~ z 0 () a:: u.J ~ ~ 0 z ::::> 0 a:: (.!) 
z 
Cl) 
<( 
CD 
z 
0 Cl) 
() 
::::> 
r-
LL 
0 
>-w 
_J 
_J 
~ N ::::> a:: (.) ~ z <( Cl) 
I{) 
<.O 
(j) 
(.'.) 
z 
0:: 
a.. 
(f) 
I 
1-z w 
~
 
l-et: 
ct 
<( 
W
z 
O
o
 
(.'.) 
N
 
z 
et: 
et: 
<! 
W
 
IL
 
W
O
 
z 
>-
(.'.) 
1-
z 
CJ) 
w
e
t: 
_
_J 
w
 
<( >
 
et: 
z 
::) 
::) 
~ ::) 0 et: (.'.) <( 
i.i' 
~
1--
-
-le,.,C-----,"" 
•
 
<
.
 
'al{
-
'l, 
j'1 
/ 
·s 01
·1 
S61'1 
I 
-
-
-
-
-
-
-
-
_
_
 
J 
-
-
-
-
-
-
-
-
·
·
 
1 i.i "' 
"
' 
'iii 
I-
I ·>-I-
0 
0 
,z
 
>-J:::> 
If/ 
1
-,0
 
/7 
,i 
z
1 u
 
/ 
::J,N
 
<Y 
~i=> 
o,o::: 
"
' 
c::qu 
:::E;<( 
0 
-11-
a
..z
 
'<
( 
.0., 
en 
V
) 
lw ill I; 
r 
/ 
T.185, 
I-
I 
z 
Cf) 
w
 
w
 
I 
~
 
>-
I 
I 
I-
(9 
I 
a: 
uJ 
I 
I 
z 
I 
ct 
-
-
' 
I 
I 
<l: 
I 
w
 
z 
<( 
z 
I{) 
I 
-
-
' 
I 
I 
0 
0 
:r: 
<D 
I 
N
 
Cf) 
~ 
0) 
I() 
Q 
(!) 
C\J 
a: 
(..) 
<( 
I 
I 
z 
I 
' 
I 
a: 
<l: 
I 
co 
N
 
I 
I 
I 
w
 
LL 
a:: 
<D 
I 
z 
w
 
0 
LL 
::> 
0) 
I 
I 
I 
iii 
z 
w
 
z 
' 
>-
0 
' 
I 
<( 
I-
a:: 
I I 
I 
ID
 
(!) 
t-
0 
0 
I 
LL 
z 
I 
I 
0 
(/) 
<( 
(/) 
(..) 
z 
' 
I 
w
 
a: 
I 
I 
>-
I 
I 
a:: 
w
 
~ 
0 
~ 
0:: 
UJ 
<( 
.
.
.
.J 
>
 
V
) 
0 
<l: 
0.. 
V
) 
~ 
z 
0 
::> 
(/) 
g 
w
 
a:: 
::, 
a: 
z 
(!) 
z 
.
.
.J 
0 
::) 
::) 
z 
t-
z 
.
.
.J 
<( 
<( 
ID
 
~ 
<( 
:r 
::, 
UJ 
::, 
::> 
<( 
0 
u
 
0 
~ 
w
 
0 
UJ 
2: 
::) 
0 
Cf) 
LL 
z 
LL § 
S:2 
0 
LL 
0 
V) 
0 
V
) 
a:: 
a: 
a:: 
UJ 
w
 
w
 
(l_ 
(!) 
z 
z 
z 
(l_ 
<l: 
(9 
:::; 
:::; 
:::; 
<( 
~
1-'lt'.~
~
#
.r
~
~
~
w
 
>-1 ''
.l
l
l
l
_
 
~
:
·
·
 =
i-
-
'
-
-
-t--
1- f'--
Z,•z 
st 
::) 
=> 
_
 
_j__--t----r-7 
O
•o 
r-.. 
010 
.
.J,c:x:
_
-
-
1
-
-
-
+
-
-
r
 
11~
~
-.J 
1[,a.. 
c:, 
I I 
w
' 
~ 
i i r l i i 
A 
N
 
\> 
(j 
0 " 
"
 
0 
' 
'\ 
'v
 
\> 
"
 
'\ 
z 
0 
j 
0 0 
/ 
"
 
z 
✓ 
z 
,11 
0 
0 
/J 
I'/ 
-
/1' 
✓ 
/ 
0 
o
' 
"
 
.
 
\I) 
lw "' ,~ 
<'floo 
-,? 
. / 
T O i f? T 
PIN.AL COUNTY.1~ P~MA GOU N"Pt't__ ,_,, 0 .· l.. 1 / T I A . ~ , 
" 
~r ~ L :~¢ t ;tt=J( v,7b ~ I , 0 ! ~ h---A ' J., . I"' ~ £ ' lj 1~ ~
,... 
ai >-- -+--~-+-- - -+--~ 
(/) 
' 
l '·CT r r lb~ f, _#; 1 1-i?.L ld L ~ i ... :~~ o :~~ · ,. · ~ ~r~~~ - t·· ~ ~I 
ls 
z 
GROUNDWATER CHANGES 
TUCSON BASIN 
OF 
SANTA CRUZ VALLEY 
SPRING 1947-1965 
LINES OF EQUAL LOSS-------2O---- --
LINE OFNO CHANGE ------ - - - - - - - - ---
LINES OF EQUAL RISE-- -------- - -- --1O 
APPROXIMATE BOUNDARY OF BASIN - --- - - - - - --- -- -- -
AGRICULTURAL ENGINEERING DEPARTMENT 
UNIVERSITY OF ARIZONA 
SCALE 
MILES 
SURFACE CONTOU RS ---------.JOoo•- --------
SANTA GRUZ RIVER -··· - ···-···-···-···-·· ·- · ·• - ·"-
TRIBUTARIES 
IRRIGATION WELLS 
MUNICIPAL OR INDUSTRIAL WELLS ~ 
DOMESTIC, STOGK,OR UNUSED WELLS 
MOUNTAIN SLOPE 
CITIES 
MAIN ROADS 
RAILROADS 
,\,i.\/1'J/ '~\V/4~ ,,1.~Y~ ff)////,1/)7//4/1/,¾J 
-\ COUNTY LINE-·-·----- - ------- - --- -
"? 
C' 
NATIONAL FOREST BOUN DARY 
LAND GR ANT BOUNDARIES 
RESERVATION LINE ( INOI AN, MIL!TARY,NAT. PARK OR NAT.MON.}-· --
-<? 
?-
4 ~ / < 
N 
4 
~ 
0 {/ 
N 
r 
4 
/ 
N s 
T 
,-: 
I O IN A L 
,r 
_j\f""( I;, IP4 -1 " ""•vr:•~~~ b'., P},? I~ 
; ·. I'll . ......._\ ; - ..-- _ 5::) J 
C I O R 
~ 
" 
" 
'-
Q; 
" 
0~ N 
;:, 
' 
A O I O / 
,-: 
vi 
-+--- -e----1 ~ 
,-: 
L i 
"~.r.b.4,• ~ fi ~-J· 1 I I I I (/) 
~ 'i•,w'~ Iii,!, ,Ji ?' I / 3 
0 
~ 
5 
·-·--~- Pl.f'Ajl @UNTY _ 
- - L- . 
R.15 E. SANTA CRUZ COUNTY R16E. 
[~ \ 
'Z ··. ' 
-01 -1 \ 
~.l> 
l>jo 
,::0 
otc - --
o , N 
~!o 
-110 
-< C 
z 
-f 
-< 
' 
M 
,-< 
~ 1----,r--;--,f--
~ 
/ 
/ 
X 
GROUNDWATER CONTOURS 
UPPER SANTA CRUZ VALLEY 
SANTA CRUZ COUNTY 
SPRING 1965 
GROUNDWATER CONTOURS -----3000----
WATER SURFACE ELEVATION WELLS 3345 
AGRICULTURAL ENGINEERING DEPARTMENT 
UNIVERSITY OF ARIZONA 
SCALE 
MILES 
SURFACE CONTOURS 
SANTA CRUZ RIVER -·• •- ···- ··· - · ·- ···-· ·· - · • · -
TRIBUTARIES 
IRRIGATION WELLS 
MUNICIPAL OR INDUSTRIAL WELLS 
DOMESTIC,STOCK,OR UNUSED WELLS 
MOUNTAIN SLOPE 
CITIES 
MA IN ROADS 
RAILROADS 
__ ,...,'41b",,._ .• ~ -~'~ t, ... 
I??;! 
COUNTY Llr,IE - · - - - - - - - .. -•-------- - - - - -
NATIONAL FOREST BOUNDARY - --------- -- -----------·-·· 
LANO GRAN_T BOUNDARIES - - ---- - ------ - --
l> 
C 0 
' 
M 
,... 
~ r---,l'---,--,f--
lJ) 
I 
/ 
·.,___,., .. ·r · 
E 
CONTOUR INTERVA L CONfOUR INTERVAL 
C. 
X 
GROUNDWATER CHANGES 
UPPER SANTA CRUZ VALLEY 
SANTA CRUZ COUNTY 
SPRING 1961 - 1965 
LINES OF EQUAL LOSS -------10---~ --
LINE OF NO CHANGE - - - ---- - ----- - ---
LINES OF EQUAL RISE - - -- - - - - --- -5- - - ---- - - - --
AGRICULTURAL ENGINEERING DEPARTMENT 
UNIVERSITY OF ARIZONA 
SC ALE 
MILES 
SURFACE CONTOURS 
SANTA GRUZ RIVER -·•· - ···--···-· 
TRIBUTARIES · · ~ ···-·· 
IRR IGATION WELLS 
MUNICIPAL OR INDUSTRIAL WELLS 
DOMESTIC,STOCK,OR UNUSED WELLS 
MOUNTAIN SLOPE 
CITIES 
MAIN ROADS -~------ ------------
RAILROADS 
COUNTY LINE - .. ---- - - -·-------- -------
NATIONAL FOREST BOUNDARY -----------------·---------
LANO GRANT BOUNDAR IE S ------------
C 0 
' 
M 
,.. 
:::1-----,t'----j-----,f~ 
~ 
/ 
---- .. · 
I 
/ 
· '-"-.,, ·· / · 
E 
CONTOUR INTERVAL CONTOUR INTERVAL 
100 FEET 80 FEET 
X 
GROUNDWATER CHANGES 
UPPER SANTA CRUZ VALLEY 
SANTA CRUZ COUNTY 
SPRING 194 7-1965 
LINES OF EQUAL LOSS ------10------
LINE OF NO CHANGE - - -------- - - - - - - - -
LI NES OF EQUAL RI SE -------------5 ------------- - -
AGRICULTURAL ENGINEERING DEPARTMENT 
UNIVERSITY OF ARIZONA 
SC ALE 
MILES 
SURFACE CONTOURS 
SANTA GRUZ RIVER --···-···---· ··-· ·-···-···-··•--
TR IBUTARIES 
IRR IGATION WELLS 
MUNI CIPAL OR INDUSTRIAL WELLS 
OOMESTIC,STOCK,OR UNUSED WELLS 
MOUNTAIN SLOPE 
CITIES 
~::~R~~~~S :::::::::::::::::::::::::::::::::::::= 
COUNTY LINE-~-------•---------------
NATlONAL FOREST BOUNDARY ---------------------------
LANO GRANT BOUNDARIES 
C 0 
